Molecular characterization and genetic mapping of two clusters of genes encoding chlorophyll a/b-binding proteins in Lycopersicon esculentum (tomato).
We have constructed a tomato genomic library in the gamma Charon 4 phage vector. The library was screened with a pea cDNA probe encoding a chlorophyll a/b-binding protein (CAB), and several recombinant phages containing tomato CAB genes were isolated and characterized by restriction mapping, heteroduplex analysis and nucleotide sequencing. Two phages with overlapping segments of the tomato genome contain a total of four CAB genes, all arranged in tandem. A third phase contains three CAB genes, two arranged in tandem and one in opposite orientation, and an additional, truncated CAB gene. Genetic mapping experiments showed that the four CAb genes on the first two phages belong to a locus, previously designated Cab-1, on chromosome 2. The CAB genes from the third phage belong to the Cab-3 locus on chromosome 3. Complete sequence determination of two CAB genes, one from each locus, and additional sequence determination of about 50% of each of the other five CAB genes showed that each gene within a CAB locus is more similar to other CAB genes in the same locus than it is to the CAB genes from the second locus. Furthermore, the polypeptides encoded by Cab-1 genes diverge significantly from those encoded by Cab-3 genes in the domains of transit peptide and the N terminus of the mature polypeptide but are essentially identical in the rest of the sequence.